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What is claimed: 



^1 . A method for identifying inhibitors of protein kinases comprising: 
providing a first module having a one or more 1 functional groups for binding to 
catalytic residuesW the protein kinase; 

combining the first module with a second module which provides a non- 
peptide scaffold ;jmd 

selecting combinations of the first and second modules which inhibit protein 
kinase activity J 



2. The\nethod according to claim 1 , wherein said providing a first 
module comprises: 

attaching the fir^t module to a peptide scaffold; 

identifying one orViore functional groups which preferentially bind to 
catalytic^residues^of the pro\ein kinase; and wherein said combining the first module 
with the second module comprises: 

substituting the second module for the peptide scaffold. 

3. The method according. to claim 1, wherein the first module comprises a 
functional group selected from the grouo consisting of boronic acid, a hydroxyl group, 
phosphonic acid, sulfamic acid, a guanidino group, carboxylic acid, an aldehyde, an 
amide, and hydroxymethylphosphonic acid. 

4. The method according to claim 3,\vherein the first module comprises 
two or more functional groups. 



5. The method according to claim 3, whereh^ the first module comprises a 
boronic acid group. 



6. The method according to claim 3, wherein the 
hydroxyl group. 



st module comprises a 



# 
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jemethod according to claim 3, wherein the first module comprises a 



amide group. 



8. The method according to claim 7, wherein the amide group is a vicinal 
tricarbonyl amide. 



\S^U The method according to claim 1, wherein the second module 
comprises^ group selected from the group consisting of indole, naphthalene, 
biphenyl, isoqbirioline, benzofuran, and benzothiophene . 



1 0. The metfri&d according to claim 9, wherein the second module 
comprises an indole. 

1 1 . The method according reclaim 9, wherein the second module 
comprises naphthalene. 

(^12y The method according to claim 1 , whereSnmore than one first module 
is bound to the second module. 

>\ 13. TR^method according to claim 1 , wherein the first module further 
comprises a linear chain compftsmg^between one and three carbon atoms which links 
the first module to the second module. 



14. The method according to claim 13, wherein one of the carbon atoms in 
the linear chain is substituted with a nitrogen, oxygen or sulfur atom. 



1 5. The method according to claim 1 , wherein the protein kinase is a 
protein tyrosine kinase. 

16. The method according to claim 15, wherein the protein tyrosine kinase 
is selected from the group consisting of pp60 c * src , p56 lck , ZAP kinase, platelet derived 
growth factor receptor tyrosine kinase, Bcr-Abl, VEGF receptor tyrosine kinase, and 
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epidermal growth factor receptor tyrosine kinase, and epidermal growth factor 
receptor-like tyrosine kinases. 



1 7. The method according to claim 16, wherein the protein tyrosine kinase 



5 ispp60 c 



1 8. The method according to claim 1 , wherein the protein kinase is a 
protein serine kinase. 



10 19. TnVmethod according to claim 1 5, wherein the protein serine kinase is 



selected from the group consisting of MAP kinase, protein kinase C, and CDK kinase. 




20. The method according to clmrrt-i^further comprising: 
adding/6ne or more 1 specificity side chain elemfeRts^to the combination of the 
1 5 first and second^noduTes. 

lethod for identifying improved protein kinase inhibitors, 

comprising: 

providing a first inhftSft^K produced accord ingjot he m ethod,of- C.laim-l , 
20 modifying the first mSfdule/specificity side chains, or a combination thereof of 

the first inhibitor; and 

identifying modified inhibitors which haVe^an increased ability to inhibit 
protein kinase activity when compared to the urimodifietHkgtjnhibitor. 




25 
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22. The method according to claim 1, wherein the protein kinase inhibitor 
inhibits protein kinase activity but does not inhibit ATP binding to the protein kinase. 

~- ^ 

23. 1 A method for testing compounds for an ability to inhibit protein kinase 
activity comprising: 

providinga^i^tein kinase inhibitor according to the method of claim 1 , 
measuring the activrtyre^the protein kinase in the presence of the inrnbTtor at 
the same temperature, pH, ionic strength^smolarity, and free magnesium 
concentration as found in a cell which expresses4he protein kinase; and 
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^comparing the le\el of protein kinase activity to the level of activity from the 
protein Kinase without the presence of the inhibitor. 

24. \A method of inhibiting a protein kinase comprising: C ^ 
contacting the protein kinase with a compound comprising a first module 

having a functionality for binding to catalytiCxresidue^of the protein kinase and a 
second module whith provides a non-peptide scaffold, wherein the combination of the 
first and second modmes inhibits the protein kinase's activity. 

25. The method according to claim 24, wherein the first module comprises 
a functional group selectedVrom the group consisting of boronic acid, hydroxy, 
phosphonic acid, sulfamic acid, a guanidino group, carboxylic acid, an aldehyde, an 
amide, and hydroxy methylphosphonic acid. 

26. The method according to claim 25, wherein the first module comprises 
a boronic acid group. \ 

27. The method according to^anii 25, wherein the first module comprises 
a hydroxyl group \\ 

28. The method according to claim 24, wherein the second module 
comprises a group selected from the group consisting of indole, naphthalene, 
biphenyl, isoquinoline, benzofuran, and benzothiopb^ene . 

29. The method according to claim 28, wherein the second module 
comprises an indole. \ 

30. The method according to claim 28, wherein the second module 
comprises naphthalene. \ 

31. The method according to claim 24, wherein more than one first module 
is bound to the second module. \ 
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3^. The method according to claim 24, wherein a linear chain comprising 
between onevand three carbon atoms links the first module to the second module. 

33. Tne method according to claim 32, wherein one of the carbon atoms in 
the linear chain is substituted with a nitrogen, oxygen or sulfur atom. 



34. The metriod according to claim 24, wherein the protein kinase is a 
protein tyrosine kinase. 



The method according to claim 34, wherein the protein tyrosine kinase 
is selected from the group consisting of pp60y sr ^,'p56^-, ZAP kinase, platelet derived 



growth factor receptor tyrosine kiWse, r ^c^-^^l,\VEGF receptor tyrosine kinase, and 
epidermal growth factor receptor tyrosine kinase and epidermal growth factor 
receptor-like tyrosine kinases. 



36. The method according 
is pp60 c - src . 



4, wherein the protein tyrosine kinase 



37. The method according to claim 34, wherein the compound has the 
following formula: 

H \R, 



R 7 



R 5 R4-N 




wherein Rl is H or OH, R2 is H or OH, R3 is OH or H, and R4 is CH 3 , 
CH 2 (CH 3 )R, or CH 2 (CH 3 )S, R5 is OCH 3 , H, or OH, R6 isY)CH 3 , F, H, or OH, and R7 
is OCH 3 , H, OH, C0 2 H, CO2CH3, CH2CO2H, or CH 2 C0 2 cW 



38. The method according to claim 34, wherein theVompound has the 
following formula: \ 



R 





(CH 2 )/ N ^H 



R 5 - 



5 wherein Rl is OH or H, R2 is OH or H, R3 is OH or H, R4 is OH or H ; R5 is 

OH, OMe, or H, R6 is OH, OMe, or H, R7 is OH, OMe, or H, and X is 0 or 1 . 



f LJ 
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39. The method according to claim 34, wherein the compound has a 
specificity group which is an aliphatic amide. 

40. The metho\l according to claim 39, wherein the compound has the 
following structure: 



HC 



N HN — ( 

>-NH 2 
O 



H 



41. The method accoj 
protein serine kinase. 



[mg toxlaim 24, wherein the protein kinase is a 



20 42. The method according to Vlaim 41 , wherein the protein serine kinase is 

selected from the group consisting of MARkinase, protein kinase C, and CDK kinase. 

43. The method according to claim>24, wherein the compound further 
comprises one or more specificity side chain eleYnents attached to the combination of 
25 the first and second modules. 
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44. A non-peptide protein tyrosine kinase Inhibitor having the formula: 

R 7 




H 



R 5 R4-N 



H 



R. 
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wherein Rl is H or OH, R2 is H or OH, R3 is OH or H, and R4 is CH 3 , 
CH 2 (&H 3 )R, or CH 2 (CH 3 )S, R5 is OCH 3 , H, or OH, R6 is OCH 3 , F, H, or OH, and R7 
is OCHS, H, OH, C0 2 H, C0 2 CH 3 , CH 2 C0 2 H, or CH 2 C0 2 CH 3 . 



45. \ The non-peptide protein tyrosine kinase inhibitor according to claim 
44, wherein theoion-peptide protein tyrosine kinase inhibitor inhibits the activity of 
pp60 c " src tyrosineHtinase. 

46. A non-peptide protein tyrosine kinase inhibitor having the formula: 





wherein Rl is OH or H, R2 
OH, OMe, or H, R6 is OH, OMe, o 




, R3 is OH or H, R4 is OH or H, R5 is 
is OH,. OMe, or H, and X is 0 or 1 . 



47. The non-peptide protein tyrosine kinase inhibitor according to claim 
46, wherein Rl is OH, R2 is OH, R3 is H, R4% H, R5 is OMe, R6 is H, R7 is H, and 
Xis 1. 

48. The non-peptide protein tyrosine kinase inhibitor according to claim 
46, wherein the non-peptide protein tyrosine kinase inhibitor inhibits the activity of 
pp60 c " src tyrosine kinase. 



49. A non-peptide protein tyrosine kinase inhibitor^aving the formula: 

N HN— / 




H 



50. A method of treating a condition, responsive to a protein\|cinase 
inhibitor, in a patient comprising: 




-88- 



administering an effective dose of a protein kinase inhibitor to a patient 
wherein the protein kinase inhibitor comprises a first module having a functionality 
for binding to catalytic resiHues of the protein kinase and a second module which 



V. 



providesNa non-peptide scaffold, wherein the combination of the first and second 
modules inhibits protein kinase activity. 

51. \ The method according to claim 50, wherein the condition is selected 
from the groupVonsisting of cancer, psoriasis, arthrosclerosis, or immune system 
activity. 

52. The rriethod according to claim 50, wherein the first module comprises 
a functional group selected from the group consisting of boronic acid, hydroxy, 
phosphonic acid, sulfamic, acid, a guanidino group, carboxylic acid, an aldehyde, an 
amide, and hydroxy methylphosphonic acid. 



53. The method acco\ding^o claim 52, wherein the first module comprises 
a boronic acid group. 

54. The method accordipg t^ claim 52, wherein the first module comprises 
a hydroxyl group 



55. The method according to clairn\50, wherein the second module 
comprises a group selected from the group consisting of indole, naphthalene, 
biphenyl, isoquinoline, benzofuran, and benzothiophene . 

56. The method according to claim 55, wherqn the second module 
comprises indole. 

57. The method according to claim 55, wherein the second module 
comprises naphthalene. 



58. The method according to claim 50, wherein more than\ne first module 
is bound to the second module. 




+ 
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59. The method according to claim 50, wherein a linear chain comprising 
between\one and three carbon atoms links the first module to the second module. 

5 60. \ The method according to claim 59, wherein one of the carbon atoms in 

the linear cham is substituted with a nitrogen, oxygen or sulfur atom. 



10 



15 



61 . The method according to claim 50, wherein the protein kinase is a 
protein tyrosine kinase. 

62. The method according to claim 61, wherein the protein tyrosine kinase 
is selected from the grouto consisting of pp60 c_src , p56 Ick , ZAP kinase, platelet derived 
growth factor receptor tyrosine kinase, Bcr-Abl, VEGF receptor tyrosine kinase, and 
epidermal growth factor recetotor tyrosine kinase, and epidermal growth factor 
receptor-like tyrosine kinases. 



63. The method accordfng to claim 62, wherein the protein tyrosine kinase 



is pp60 c - src . 

20 64. The method accordin 

following formula: 

R 7 



25 



30 



63, wherein the compound has the 



R 5 




wherein Rl is H or OH, R2 is H or OH, R3 is OH 6x H, and R4 is CH 3 , 
CH 2 (CH 3 )R, or CH 2 (CH 3 )S, R5 is OCH 3 , H, or OH, R6 is OfcH 3 , F, H, or OH, and R7 
is OCH 3 , H, OH, C0 2 H, C0 2 CH 3 , CH 2 C0 2 H, or CH 2 C0 2 CH 3 \ 



1 



# 
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65. The method according to claim 63, wherein the compound has the 
following formula: 



R 7 



R ' ( CH 2) X 




wherein Rl is Old or H, R2 is OH or H, R3 is OH or H, R4 is OH or H, R5 is 
OH, OMe, or H, R6 is OHV OMe, or H, R7 is OH, OMe, or H, and X is 0 or 1. 

66. The method according to claim 63, wherein the compound has the 
following formula: 



HO. 




67. The method according to cl 
protein serine kinase. 



^Oywherein the protein kinase is a 



68. The method according to claim 67, wherein the protein serine kinase is 
selected from the group consisting of MAP kinase, prolein kinase C, and CDK kinase. 



69. The method according to claim 50, whereirAthe compound further 
comprises one or more specificity side chain elements attached to the combination of 
the first and second modules. \ 



